The fungi of the genus Candida play a relevant role in the emergence of oral infections and are increasingly more frequent the cases of infections by non-albicans strains. In light of this context and the need for new alternatives to the antimicrobial therapy, the monoterpene [7-hidroxicitronelal] (7-HO) was evaluated for its antifungal effects. For the obtainment of the MIC and MFC values the broth microdilution method was used. The MIC and the MFC of this monoterpene for 60% of the tested strains was of 256µg/mL and 512µg/mL respectively. Furthermore, the standard antifungal nystatin (100UI/mL) was used as positive control for the inhibition of fungal growth. Therefore, were used 4 clinical strains of the species tropicalis (LM 06, LM 14, LM 31 and LM 36) and a standard strain (C. tropicalis ATCC 13803), originated from the Mycology collection of the Mycology Laboratory (LM) of the Health Sciences Center (CCS) of the Federal University of Paraiba (UFPB). The results obtained in this study showed fungicide activity of the compound (7-OH) against the strains of C. tropicalis.
INTRODUCTION
Oral candidiasis has been defined as an infection caused by fungi present in the microbiota of the oral cavity, Candida species are the most related to the infectious disorder. Oral candidiasis is the most common human fungal infection, is characterized by excessive growth of the Candida species in the superficial oral mucosa epithelium (MELKOUMOV et al., 2013; DHAVAN et al., 2016) .
Although C. albicans is the most frequently species isolated as a colonizer pathogen of the oral mucosa, other species of Candida, such as C. tropicalis, C. krusei, C. glabrata, C. dubliniensis, C. guilliermondii, C. parapsilosis, C. kefyr, and C. pelliculosa, have become an importante cause of infection, mainly in immunocompromised patients and those affected by HIV (NWEZE, OGBONNAYA, 2011) .
Regarding the treatment of the candidiasis, several antifungal agents of topic and systemic use are used according to the clinical picture and general state of the patient (FREIRES et al., 2016) . However, due to the occurrence of undesirable factors such as the emergence of resistance to conventional antifungal drugs on the part of some strains especially in immunocompromised individuals and in general the presence of toxic effects (ZHAO et al., 2016) , the study of natural products from plants with therapeutic properties, including those with antimicrobial activity has grown a lot, not only aiming to establish itself as an alternative therapeutic resource, but also due to the perspectives of isolating substances with significant efficiency and lower disadvantage rates (MISHRA et al., 2016; CHINSEMBU, 2016) .
The citronellal is a monoterpene, product pf the condensation of units of C5 isoprene and are important components of the essential oils or aromatic plants, such as those of the genus Cymbopogon and Eucalyptus with a vast biological activity, among these antimicrobial, antioxidant, herbicide and insecticide activity (AVOSEH et al., 2015) .
In light of this context, it was sought to evaluate the antifungal potential of the phytoconstituent 7-hidroxicitronellal against strains of C. tropicalis.
MATERIAL AND METHODS

Phytoconstituents
The monoterpene 7-hydroxycitronellal (Purity ≥ 95%) was acquired from the industry (Sigma-Aldrich, São Paulo, SP). To carry out the pharmacological tests, the substance was solubilized in cremophor and diluted in distilled water. The concentration of the cremophor was inferior to 0.1% v/v.
Inoculum
The suspensions were prepared from recent C. tropicalis cultures, plated in sabouraud dextrose agar (SDA), and were incubated at 35±2°C during 24-48h. After the incubation, approximately 4-5 yeast colonies were transferred (with a sterile loop) to test tubes containing 5.0mL of sterile saline solution (NaCl at 0.85%). The resulting suspensions were agitated during 15 seconds with the aid of a vortex machine (Fanem Ltd., Guarulhos, SP, Brazil). The turbidity of the final inoculum was normalized using a barium sulfate suspension (McFarland Standard 0.5). The final concentration obtained was of about 1-5 × 10 7 colony forming units per millimeter (CFU/mL) (KONEMAN et al., 2008) .
Determination of the minimum inhibitory concentration (MIC)
Were used five strains of the tropicalis species (ATCC 13803, LM 06, LM 14, LM 31 and LM 36) from the mycology collection of the Mycology Laboratory (LM) of the Health Sciences Center (CCS) of the Federal University of Paraiba (UFPB).
The MIC of the monoterpene against the strains of C. tropicalis was determined by the micro-dilution technique in RPMI-1640 broth acquired from the industry (Sigma-Aldrich, São Paulo, SP). Initially, 100µL of the RPMI-1640 broth doubly concentrated was distributed in the orifices of the micro-dilution plate. Next, 100µL of the emulsion of the product was also doubly concentrated, was discharged in the wells of the first row of the plate. And by means of a serial dilution at a ratio of two concentrations of 1024-4µg/mL were obtained, so that the first line of the plate has a more elevated concentration and the later, a lower concentration. Finally, 10µL of the fungal inoculum was added to the cavities of the plate, where each column refers to a fungal strain in particular.
To verify the absence of interference of the solvent (cremophor), used in the preparation of the test substance, 100µL of the RPMI-1640 broth doubly concentrated, 100µL of the cremophor and 10 µL of the fungal suspensions were placed in the cavities of the plate. In addition the antifungal nystatin (100UI/mL) was used as the standard drug.
The plated were sealed in aseptic conditions and incubated at 35±2°C during 24-48h. The MIC of the tested monoterpene was defined as the lowest concentration capable of producing visible inhibition of fungal growth in the orifices of the plates, in comparison with the controls. The test was carried out in duplicate and the results expressed by the arithmetic average of the MIC's obtained in the two tests (HADACEK, GREGER, 2000 , CSLI, 2008 .
Determination of the minimum fungicidal concentration (MFC)
An aliquot of 20µL from each well of the dishes corresponding to the (MIC, MIC × 2 and MIC × 4) were plated in dishes with SDA. Next, it was incubated at 35±2°C during 24-48h. The MFC was defined as the lowest concentration of the monoterpene capable of inhibiting fungal growth or allowing a growth inferior to three CFUs, thus resulting in a fungicidal activity of 99.9%. (ESPINEL-INGROFF et al., 2002) .
RESULTS
The results of the antifungal activity, MIC and MFC of the 7-OH for the strains of C. tropicalis are shown in the (Table 1 and 2), respectively. For the analysis of the results it can be seen that the monoterpene presented MIC 60% and MFC 60% the values of 256 and 512µg/mL respectively. 
DISCUSSION
The resident microbiota of the oral cavity is quite diversified, with more than 700 species of identified microorganisms. However, many have not yet been formal described (WILLIAMS, LEWIS, 2011) . In this vast and complex microbial ecology of the human oral cavity, are at least twenty segments and approximately ninety isolated and classified species of yeasts; among these, eight species of the genus Candida were considered as being pathogenic: C. albicans, C. tropicalis, C. guilliermondii, C. kefyr, C. krusei, C. parapsilosis, C. viswanathii and C. glabrata (OKONKWO et al., 2012) .
A promising resource for the discovery of new antifungal agents with better perspectives of less collateral effects are the natural products, in particular those isolated from medicinal plants used for the treatment of fungal infections (TEIXEIRA PINTO et al., 2015) , in which the essential oils of the plants of the genus Cymbopogon and Eucalyptus are important sources of terpenes such as the citronellal which presents a vast biological activity, including antifungal activity (AVOSEH et al., 2015) .
According to Sartoratto et al (2004) the results of Strong antimicrobial activity, are for MIC values between 0.05-0.50mg/mL. For moderate activity, the MIC is between 0.6-1.50mg/mL and for weak activity; the MIC value is above 1.50mg/mL. The results of this study showed that the monoterpene 7-HO presents a strong antifungal effect against strains of C. tropicalis with MIC 60% of 256µg/mL. This result is in accordance with the results obtained by Trindade et al (2015) in his study using the monoterpene citronellal against several fungal strains of the genus Candida.
Analyzing the results of the MFC it can be observed that the monoterpene has fungicide activity against strains of C. tropicalis, as according to Hafidh et al (2011) , when the ratio between the MFC/MIC is between 1 and 2, it indicates that the biological effect of the compound is fungicide and not fungistatic.
CONCLUSION
The monoterpene 7-HO has a strong antifungal effect against strains of C. tropicalis, having potential to become an alternative of choice for the treatment of diseases caused by this microorganism.
RESUMO:
Os fungos do gênero Candida tem um papel relevante no aparecimento de infecções orais e são cada vez mais frequentes os casos de infecções por cepas não-albicans. Diante deste contexto e da necessidade de novas alternativas para a terapia antimicrobiana, o monoterpeno [7-hidroxicitronelal] (7-HO) foi avaliado pelos seus efeitos antifúngicos. Para a obtenção dos valores da CIM e da CFM foi utilizado o método da microdiluição em caldo. A CIM e a CFM deste monoterpeno para 60% das cepas testadas foram de 256µg/mL e 512µg/mL respectivamente. Além disso, o antifúngico padrão nistatina (100UI/mL) foi utilizado como controle positivo para inibir o crescimento fúngico. Por tanto, foram utilizadas 4 cepas clínicas da espécie tropicalis (LM 06, LM 14, LM 31 e LM 36) e uma cepa padrão (C. tropicalis ATCC 13803), oriundas da Micoteca do Laboratório de Micologia (LM) do Centro de Ciências da Saúde (CCS) da Universidade Federal da Paraíba (UFPB). Os resultados obtidos neste estudo mostraram atividade fungicida do composto (7-OH) contra as cepas de C. tropicalis.
